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Abstract 
Many first year students enter higher education without the ability to use higher order thinking skills. These students prefer to 
follow authority, do not question, are not curious and rely on others to think for them.  This article reports an action-based study 
on the implementation and assessment of a structured method to develop critical thinking skills and enabling student-teachers to 
use different methods when qualified, in the space of seven months. The study group of first year student-teachers (n= 360) of 
Tshwane University of Technology, in South Africa, completed a descriptive questionnaire (pre-test) to determine their critical 
thinking abilities. They then completed five assignments using critical thinking methods consisting of: solving an identified 
problem in education, critical review of an article, solving a case study, drawing a holistic concept map and constructing debatable 
questions on lecture material. Assignments were assessed with rubrics using a 1(lowest score) to 5 (highest score) point scale 
based on the following criteria:  interpretation of information, reason, apply, analyse, evaluate and create. The assessments 
g skills. Discussions provide a fast track solution for 
 by using a new design of activities and criteria of assessment. 
 
Key words:  Critical thinking;  low and higher order thinking skills; creative thinking; problem solving; open minded; peer 
collaboration. 
 
Introduction 
 Critical thinking is important for all students, especially those encountering political and socio-economic 
problems, as they will be expected to apply their view points to these issues in their professional and personal lives. 
Nevertheless, first year students often enter higher education without the ability to use higher order thinking skills to 
master their studies. The reason might be that they were engaged as passive learners in teacher-centred teaching 
where critical thinking was not part of the curriculum (Shaila & Trudell, 2010). 
 To overcome the problem, the author assigned 1st year student-teachers to complete five assignments using 
critical thinking methods. These assignments were discussed in groups and assessed by the author to determine if 
 The 5 critical thinking methods selected, derived from previous 
studies (Daud & Husin, 2004; Warburton & Torff, 2005; Karakas & Kavas, 2008; Paul & Elder, 2008; Waite & 
Davis, 2008; Newton & Newton, 2009  and Makina, 2010) which revealed  successful improvement of thinking 
skills, while the assessment criteria was compiled from various theories on what critical thinking entails. The value 
of this study is that students can improve their critical thinking skills in a period of three months, simultaneously 
assisting them to achieve better academic  marks .  
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Critical thinking 
 
 The ability to think critically can be considered an essential facet in education and living as it is based on 
well founded rational judgements where appropriate evaluative standards are used to determine the merit, true worth 
or value of something (Paul, Elder & Bartell, 1994). Ennis (1992) and Pohl (2005) define critical thinking as 
disciplined mental activities where opinions are evaluated, ambiguity identified and judgments made that can guide 
the improvement of values in order to make correct decisions in everyday life situations. According to Dewey, 
Hickman and Alexander (1998) critical thinking can also be associated with the scientific method (used in science 
orientated subjects), where a problem is identified, an hypothesis formulated, relevant data collected, analysed and 
 
 
Background on the study 
Before 1994, South African curriculum design focused mainly on the passive conveyance of content where 
students mostly accepted what they were told without thinking for themselves. Following the 1994 democratic 
elections, the government started to restructure and transform the previous discriminatory, fragmented and 
authoritarian education into a new democratic and flexible outcomes-based education system aimed to develop 
 (DoE, 1997). 
 
Notwithstanding the transfor
something new for many students. The reason might be that more experienced teachers are not always willing to 
change their traditional (talk and chalk) teaching methods to critical thinking methods. This view derives from poor 
As Mathematics and Physical Sciences are problem-based subjects, students should be able to apply critical thinking 
skills in these subjects (Makina, 2010). In 2008 the overall pass rate for Mathematics was 30% and in 2009: 28%. 
The pass rate for Physical Sciences in 2008 was 55% and in 2009, 50% (DoE, 2010). 
 
Method 
 In this study, a quantitative and qualitative, action-based approach was used to determine first year student-
provement in a period of three months. Most participants in the study 
(n = 360) completed their Grade 12 at disadvantaged schools (schools that  lack sufficient resources) in all nine 
provinces of South Africa.  
 
 -
test in which students anonymously completed a descriptive questionnaire. An action based research followed where 
student-teachers were divided into four classes and completed five assignments using various critical thinking 
methods.  
 
individually on a rubric consisting of six criteria (see 
Table 1-5) using a scale of 1(lowest) to 5(highest) ts the class average 
for each criterion in every itical thinking 
skills. 
 
3.Data analysis, results and discussion 
 
3.1 Results and discussion of the pre-test 
 
 A self-assessed pre-test indicated 93.61% (n= 337) of the respondents felt they were not 
formulated, vital questions and prob n= 181) of the respondents indicated that they were 
open-minded and 84.4% (n= 304) showed that they could communicate effectively, only, 15% (n= 54) classified 
themselves as critical thinkers, 68.88% (n =248) were taught what to think in Grade 12 and 61.9% (n= 223) relied on 
memorisation and drill work.  The self-assessed data reflected that most students had probably not developed 
sufficient higher order thinking skills in Grade 12 to proceed with their studies at university level. 
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3.2 Results and discussions of the Assignments 
 
Assignment 1: Identify and solve a problem 
 In groups the students identified education challenges, found solutions to these, and presented their points of 
view in class. These different views enabled individual students to refine their solutions on their assignments before 
submitting it. Assignments of all students were assessed, recorded and the averages   reflected in Table 1 below. 
 
Table 1: Assessment results of Assignment 1, completed by 1st year students (n=360) 
 
Scale* Interpret 
Information 
Reason Apply Analyse  Evaluate Create Totals 
Class 1 2 2 2 2 2 2 12 
Class2 2 2 2 2 2 2 12 
Class3 3 3 3 2 2 2 15 
Class4 3 3 4 3 3 3 19 
Average 2.50 2.50 2.75 2.25 2.25 2.25 14.5 
*1=lowest mark; 5=highest mark 
 
 R Create
was 
seven points higher than that of class 1. The results of Assignment 1 supplied a foundation for evaluating and 
 
 
Assignment 2: Critical review of an article 
 
 Students were assigned individually to read for homework an article based on current trends in the 
education system. They were requested to analyse the content of the article, underline key words and find other 
articles dealing with the same trends. 
 
Individually, students then wrote a critical review of the chosen article to evaluate the validity of the 
tudents 30 minutes to discuss 
their critical reviews in groups, selected individuals presented their findings to the rest of the class. From the 
critiques and support of the class and the author, students individually reflected and made the necessary changes on 
their own assignments, before handing them in for assessment.  The average assessment results on the rubrics (the 
same assessment format was used as for assignment 1) of Assignment 2 is reflected in Table 2. 
. 
Table 2:  Assessment results of Assignment 2, completed by 1st year students (n=360) 
 
Scale* Interpret 
Information 
Reason Apply Analyse  Evaluate Create Totals 
Class 1 2 2 2 2 3 2 13 
Class2 2 2 3 2 2 3 14 
Class3 3 3 4 3 3 4 20 
Class4 3 3 4 4 4 4 22 
Average 2.50 2.50 3.25 2.75 3.00 3.25 17.25 
*1=lowest mark; 5=highest mark 
 
The   for 
classes 1 and 2. 
skills to evaluate the article. The averages for classes 3 and 4 rose from 15 to 20 and 19 to 22. A possible reason why 
class four Mathematics, Life Sciences and Physical Sciences students   scored a higher average than the other 
classes might be that these students are challenged to think for themselves   because of the problem orientated nature 
of their major subjects. Discussions that followed after students received feedback on assessed assignment 2 offered 
further opportunities for students to develop critical thinking skills by reflecting again on their ways of thinking. 
 
Assignment 3: A Case study 
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 A case study was presented 
them not to perform significantly. Sipho is not progressing in his grade, because of his reading problem and Mary 
because of her attention deficient disorder. These two learners need more individual attention, which could have an 
effect on the rest of the class. How would you solve this teaching-  
 
Several articles on inclusive education and how to create differentiated learning activities for learners with 
barriers, were handed out to the class. Students were requested to read through the articles and identify valuable 
information. Using the information identified by them, they had to share their ideas with the rest of the group. The 
author supported students during their group discussions by asking questions on the topic (see Appendix 3). Students 
had to construct a solution for the case study and selected individuals presented their views to the rest of the class, 
which they evaluated with the assistance of the author. 
 
The third assignment of each student was assessed individually by the author on a rubric using the same 
criteria as before. The results are summarised in Table 3. 
 
 
 
 
Table 3: Results of Assignment 3, completed by 1st year students (n=360) 
 
Scale* Interpret 
Information 
Reason Apply Analyse  Evaluate Create Totals 
Class 1 2 3 2 2 3 3 15 
Class2 3 3 3 2 3 3 17 
Class3 3 3 4 3 3 4 20 
Class4 4 4 4 4 5 5 26 
Average 3.00 3.25 3.25 2.75 3.50 3.75 19.50 
*1=lowest mark; 5=highest mark 
 
The broad gains in averages 
Create  from 3.25 
l with 2.25 points. Class 
of 4.00 was outstanding. 
 
Assignment 4: Draw a holistic concept map 
 
 To combine creativity with critical thinking students drew a holistic concept map consisting of 50 or more 
different concepts all linked together. Prior reading was done as homework o tages of a 
map, writing down the central idea and then branched out key words with summarised information. They were 
instructed to personalise their concept maps creatively with lines, colours, arrows, symbols and designs to construct 
visual and meaningful relationships between ideas. Students then exchanged their concept maps for peer review, 
comments and refinement. A final version of the concept map was drawn and students reflected by comparing their 
initial concept map with the final edition. Thus, they evaluated how their knowledge structure has changed and 
reinforced the development of new knowledge. As with the previous assignments an assessment rubric with the same 
 
 
Table 4: Assessment results of Assignment 4, completed by 1st year students (n=360) 
 
Scale* Interpret 
Information 
Reason Apply Analyse  Evaluate Create Totals 
Class 1 3 3 2 3 4 3 18 
Class2 3 3 3 3 4 4 20 
Class3 4 3 4 4 4 4 23 
Class4 4 4 4 4 5 5 26 
Average 3.50 3.25 3.25 3.50 4.25 4.00 21.75 
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*1=lowest mark; 5=highest mark 
 
Once again, the performance of all four classes increa
stayed static on 3.25. The reasons might be that not all students are familiar with the drawing of a concept map. 
Therefore, the author had to repeat the process of how to conceptualise information in a concept map, step by step. 
This assignment was important for the development of creative and critical thinking skills as good thinking requires 
both skills (Huitt, 1992; Paul, 1995; Thomas & Smoot, 1994). 
 
Assignment 5: Construct questions useful for debating on lecture material  
 
 
groups of six each and assigned to construct questions useful for debating  on lecture material. One example was: 
What are the advantages and disadvantages of the constructivist learning model? Each group then wrote a question 
on a piece of paper and threw it into a box, from which the researcher drew one question  that were discussed 
intensively by the whole class.  
 
During the discussion session, the author was actively involved by directing and sorting discussions 
between students, posing questions tactically and giving them information in order to assist in the structuring of their 
variety of ideas (see appendix E). The final assignment was assessed individually using the same criteria as the 
previous four assignments.  The results are illustrated in the table below: 
 
Table 5: Assessment results of Assignment 5, completed by 1st year students (n=360) 
 
Scale* Interpret 
Information 
Reason Apply Analyse  Evaluate Create Totals 
Class 1 4 4 3 3 4 4 22 
Class2 4 3 4 4 4 4 23 
Class3 4 3 4 4 5 5 25 
Class4 5 5 5 5 5 5 30 
Average 4.25 3.75 4.00 4.00 4.50 4.50 25 
*1=lowest mark; 5=highest mark 
 
Again, the classes showed evidence o . The students critical thinking 
averages reflected improvement  0 0.5 50), 
0.25), and Create 0.50). The reased by 3.25. After the completion of assignment 5 
lower average than the other classes, there was still a significant increase in their score from a total average of 12 for 
the first assignment to  22 (28%) for assignment 5. 
 
To ensure that all students are able to improve their thinking skills, it was necessary to provide some 
students with extra-support by guiding them with relevant questions and giving them similar, extra assignments for 
homework, which were again assessed by the author to determine improvement. The results of the extra assignments 
were not recorded. 
 
Recorded assessments of assignments 1 to 5 indicated that most studen from 
lower to higher order.  The involvement of students in supportive, group discussions provoked: lively collaboration, 
ions, 
restructuring their own thinking and expressing their own idea. These interactions among students during 
 
 
The research indicated that class 4 averaged higher than the other classes, most probably because they were 
familiar with the problem solving method in the subjects (Mathematics and Physical Sciences group) they specialised 
in. There was also a slight difference between the averages of classes 1 (22), 2  (23) and that of class 3 (25). The 
reason for the differences might be correl exposure in their subjects with critical 
thinking orientated methods used by their lecturer. 
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Conclusion 
 
 Undergraduate students are still graduating without knowing how to think logically in many tertiary 
institutions. It is important for all educators to move to a inquiry-based model of teaching where skills of interpreting 
data, reasoning, applying, analysing, evaluating, and creating can be used to  
 
Over a short period of three months the students taking part in the study practiced five critical thinking 
methods which not only enabled them to use higher order thinking skills, but also facilitated the ability to apply these 
methods in the classroom once graduated.  
 
not influence the outcomes) guidance, collaboration among peers, extra-assignments and feed-back with every 
assignment were considered important factors for the successful execution of this study.  
  
   Assessment of the assignments was time consuming, but the results of the study indicated that this was 
time well spent in that  in-depth reflection o . These assessment 
results of individual students also formed part of their  continuous assessment marks for the academic year. 
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Appendices 
Appendix A 
 
Assignment 1: Identify and solve a problem 
 
Interpret 
Information:  Find key words. Define, where, what, when, how, how much, list, name, who? 
 Reason:               Compare and classify the information of all group members. 
Apply:   Determine the connection between the different parts of the problem,  
Analyse: Identify the elements or parts thereof, that the information is composed of or linked to   one another.  
Evaluate:  How would you use previously acquired knowledge to solve the problem? 
 What can you add on existing information to solve the problem? 
Create                 Develop opinions and well-reasoned judgements. 
  prioritise, decide, and choose, which of the opinions are the best? 
 
 
Appendix B 
 
Assignment 2: Critical review of an article 
 
Interpret 
Information:  Determine the content and purpose of the article. 
Reason:                Identify key concepts in the article. 
Apply:   Do you understand the relevance of the article?  
Analyse:  Verify information. 
 What are the inferences (conclusions) the author came up with?  
Evaluate:  Determine the assumptions made by the author, are they significant?  
Create: point of view with your own view concerning the implications of this article. 
 
Appendix C 
 
Assignment 3: A Case study 
 
Interpret 
Information: Read through the articles, judge the credibility of the information and be well informed. 
How can students with barriers be included in mainstream education? 
Reason:  What are the facts? What is your view? Be open-minded. 
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Apply:   How will you include all students with barriers and without barriers in one                        class? 
Keep in mind: socio-economic status of students, consequences of judgements, support structures of education department.  
Analyse:  Compare the different arguments in your group. 
Be sensitive to the feelings and inputs of others. 
Evaluate: Decide on an action plan; formulate alternative solutions and decide what to do. 
point, reasons for your view points (criteria used to formulate your view point), challenges facing implementing inclusive 
learning and conclusion. 
Create:  Select the best view points to implement inclusive education and find a solution. 
 
 
Appendix D 
 
Assignment 4: Draw a concept map 
 
Interpret 
Information: 
knowledge. 
Reason:  Write down key ideas in your own words. 
Apply:   Apply your knowledge by searching for connections between the ideas. 
Analyse:  Identify the essentials or parts of which the information is constructed of. 
Use colours, lines, arrows and branches to indicate relations between the ideas. 
Create: Organise all information and find meaningful relationships between ideas. Modify and refine the mind map, by adding 
. 
 
Appendix E 
 
Assignment 5: Construct debatable questions 
 
 Interpret 
 Information:  Describe and recall information (what, how, where?). Interact in groups.  
 Reason: Comprehension- understanding, organising and the selection of facts and ideas. (What is the main idea?) 
Apply: Apply facts to formulate debatable questions. What evidence can you list?  
              What factors should be changed to solve the problem? 
Analyse: Analyse- classify and compare, outlined facts. 
Identify biases and errors when thinking. 
Evaluate: Evaluate facts- to form a new idea.  
Create:         Identify the problem, reason with one another,determine whose opinion is the most reasonable?  
              Examine possible ethical implications of the content /if any. 
The group must use their reasoning skills, opinions and judgements or decisions to formulate a conclusion/solution 
